Bystander effects may modulate ultraviolet A and B radiation-induced delayed mutagenesis.
Ultraviolet irradiation of cells can induce a state of genomic instability that can persist for several cell generations after irradiation. However, questions regarding the time course of formation, relative abundance for different types of ultraviolet radiation, and mechanism of induction of delayed mutations remain to be answered. In this paper, we have tried to address these questions using the hypoxanthine phosphoribosyl transferase (HPRT) mutation assay in V79 Chinese hamster cells irradiated with ultraviolet A or B radiation. Delayed HPRT(-) mutations, which are indications of genomic instability, were detected by incubating the cells in medium containing aminopterin, selectively killing HPRT(-) mutants, and then treating the cells with medium containing 6-thioguanine, which selectively killed non-mutant cells. Remarkably, the delayed mutation frequencies found here were much higher than reported previously using a cloning method. Cloning of cells immediately after irradiation prevents contact between individual cell clones. In contrast, with the present method, the cells are in contact and are mixed several times during the experiment. Thus the higher delayed mutation frequency measured by the present method may be explained by a bystander effect. This hypothesis is supported by an experiment with an inhibitor of gap junctional intercellular communication, which reduced the delayed mutation frequency. In conclusion, the results suggest that a bystander effect is involved in ultraviolet-radiation-induced genomic instability and that it may be mediated in part by gap junctional intercellular communication.